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REMARKS 

Applicant thank* Examiner Dickens for her attention to the present application. 

All the previously pending claims. Claims 1-33 were rejected under 35 U.S.C. §102(b) as 
being anticipated by Krivitski. Examiner Dickens relied upon Krivitski C 989) to disclose 
introducing a discrete volume change to the initial flow rate, sensing within the conduit a 
corresponding resulting change and determining the initial flow rate in response to the 
introduced volume change and the sensed resulting change. 

Applicant respectfully submits the term 'Volume change" has a specific meaning as set 
forth in the present application. Specifically. 'Volume change" is directed to a known volume 
over a *om time, such as a known flow rate wherein either of the known volume or known 
time can be acquired by measurement. (Page 7-9) 

in contrast to the present claims. Krivitski <989, discloses only, the volume of introduced 
indicator is known, and employed in conjunction with a resulting dilution curve to determine a 
flow rate. Specifically, Krivitski '989 discloses: 

Q - V/S; 

Qshwrt = Vven/Sart — QdiaU 

eta* - Q*> (Vv^cai * s«./s art - 1); 

Qsbunt - (Vven/Sat * Vcal/Sc,)); 
Qshunt = QdiaJ (Sv«n/Sart ~ !)'» 

where Q is a rate of blood flow; 

V is an amount of injected indicator; 
S is an area under a dilution curve; 

(W, is a rate of blood flow through the arteriovenous shunt, 

VvTis a volume of indicator introduced into a venous line; 

S^is an area under a dilution curve in an arterial line; 

O^iisadialyzerrateofbloodflow; 

vl is a known quantity of indicator in a calibration injection; 
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S.a is an area under a dilution curve corresponding to V*; and 
Sv„ is an area under a dilution curve in an arterial une. 

,, is important to note that none of these relationships Acta, or suggest a knovm tone » 
conjunction with a known volume. The present claims recite reliance upon a fa*. voW over 
a known rime, and thus cannot be anticipated by Krivitski '989. 

Therefore, applicant respectfully submits all the pending claims. Claims 1-38 are in 
condition for aUowance such action is earnestly solicited. If, however, the examiner feels that 
sny farmer issues remain she is cordially invited to contact the undersigned so that such maaers 
may be promptly resolved. 

Respectfully submitted, 



Dated: April 1,2002 



Briafi JB. SbliWKegistrationNo. 33,782 
Harter, Secrest & Emery LLP 
1600 Bausch & Lomb Place 
Rochester, New York 14604 
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vr,c, rtM with MARKING SHOWING CHANGES MAPp, 

1 (Once Amended) A method for determining an initial flow rate of a liquid in a 

conduit, comprising: ^ " ^ ia o^\^ , , . 

(a) introducing a^te^vnVoliune over a lqW otims [change] to the initial flow 

(a) introdu mg VW^P^b^ c^*V^W- 

rate; ^,^^^^^^3^ 

(b) sensing a corresponding resulting change in the flow in the conduit; and 

(c) determining the initial flow rate in response to the introduced known volume^ 
known time [change] and the sensed resulting change. ^ f /V / K 
' TTonce Amended) The method of Claim 1 , wherein introducing [a] the discrete known . 

volume o ver the known tim_e [change] includes injecting or withdrawing the discrete volume J 



from the conduit. 



3. The method of Claim 1, further comprising employing one of a flow characteristic 
sensor and a liquid characteristic sensor. 

4 (Once Amended) The method of Claim 1 , wherein sensing the corresponding resulting 
change includes sensing at an upstream location to the introduced volume [change] and a 
downstream location to the introduced volume [change] . 

5 ThememodofClaiml.whereinsens^^^ . 
employing a sensor located at one of in the conduit, on the conduit or spaced from an exterior of U 

the conduit. 

6 (Once Amended) The method of Claim I, wherein introducing the discrete toown_ 
volume overaknownji me [change] includes introducing the discrete knownvolume oyera. 
k nown timej ehange] through a catheter in the conduit. 

7. The method of Claim 1 , further comprising sensing the corresponding resulting 
change in one of a liquid characteristic and a flow characteristic. 

8. The method of Claim 1 , wherein sensing a corresponding resulting change includes 
sensing a corresponding resulting change proportional to the flow in the conduit. 



V s 

A* Jr 
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9. The method of Claim 1, wherein sensing a corresponding resulting change includes 
sensing one of a velocity, pressure and flow rate of the flow in the conduit. 

10. The method of Claim 1, wherein sensing a corresponding resulting change includes 
sensing a dilution indicator. 

1 1 . (Once Amended) A method for determining an initial flow rate in a conduit, 

comprising: 

(a) locating a catheter in the conduit; 

(b) introducing a known [volume change] flowrate to the initial flow rate through the 
catheter; and 

(c) determining the initial flow rate in response to the introduced known [volume 
change] flow rate and a resulting change in the initial flow rate. 

12. (Once Amended) The method of Claim 1 1, wherein introducing a known [volume 
change] flow rate includes introducing a discrete volume change. 

13. (Once Amended) The method of Claim 1 1 , wherein introducing a known [volume 
change] flowrate includes injecting or withdrawing [the] a discrete volume from the conduit. 

14. The method of Claim 11, further comprising employing one of a flow characteristic 
sensor and a liquid characteristic sensor. 

15. (Once Amended) The method of Claim 11, wherein sensing the corresponding 
resulting change includes sensing at an upstream location to the introduced known [volume 
change] flow rate and a downstream location to the introduced known [volume change] flow, 
rate. 

' 16. ThemeuodofClaimll.whereinsensingaw^ 

sensing with a sensor located at one of in the conduit, on the conduit or spaced from an exterior 
of the conduit. 

1 7. (Once Amended) The method of Claim 1 1 , further comprising sensing a resulting 
change after introducing the known [volume change] flow rate^ 
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18. (Once Amended) The method of Claim 1 7, wherein sensing the resulting change 
includes sensing a change corresponding to the introduced known [volume change] flowrate in 
one of a liquid characteristic and a flow characteristic. 

19. The method of Claim 17, further comprising sensing a resulting change as 
proportional to the flow in the conduit. 

20. (Once Amended) A method for determining an initial flow rate in a conduit, 
comprising: 

(a) introducing a discrete known volume over a known time [ change] to the initial flow 
in the conduit to produce a resulting change in the initial flow; and 

(b) determining the initial flow rate in response to the introduced discrete known 
volume, the k nown time [change] and the resulting change. 

* ■ ■ ™ 

21 ■ The method of Claim 20, further comprising employing a sensor to sense the 
resulting change in the flow. 

22. (Once Amended) An apparatus for determining an initial flow rate in a conduit, 
comprising: 

(a) means for introducing a discrete known volume over ajcn^wntime [change] to the 
initial flow; 

(b) a sensor for measuring a corresponding change resulting from the introduced discrete 
known volume over th e known time [change]; and 

(c) a controller connected to the sensor, the controller configured to determine the initial 
flow rate in a response to the known volum e, the kn owjUimejchange] and the corresponding 
change. 

23. The apparatus of Claim 22, further comprising a catheter having an introduction port. 

24. The apparatus of Claim 23, wherein the sensor is connected to the catheter. 

25. (Once Amended) An apparatus for determining an initial flow rate in a conduit, 
comprising: 
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i) a sensor for measuring the resulting change; and 

c a control conned to *. sensor.the confer configured .o d«» — 

measured by the $en$or, 

26. (Once Amended) A meted for determining an initial blood flow rate in a 

a [vohrme, of an ^ urto «,e conduit to 

M JiIl TO ,uLc^n^ 

^ "IT) sensing the hquid charge change in the conduit with a sensor 

located external to the conduit; and 

(c) determirdng the initial blood flow rate to the conduit in response to the 
U.troduced^^owrjt. [volume, of indicator and thesensed Uquid characters 

change. 

27 (Onco Amended) The meftod of Claim 26, wherein introducing the tun. 
flowrate [ volume] of the indicator includes introducing a change in blood hematocn. » 

the conduit* 

28 (Once Amende) The memod of Claim 26, wherein introducing the known 
^ [m l«] of me indicator includes introducing a sotation including at least one 
of saline and glucose into the conduit. 

29. The memod of Claim 28 tether comprising introducing an isotonic solution 

into the conduit. 

30 The method of Claim 26, wherein optically sensing the liquid characteristic 
change includes obtaining a value proportional to the liquid characteristic — 
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31 . (Once Amended) The method of Claim 26, wherein introducing the volume 
of the indicator into the conduit includes introducing the toownjlowiate [volume] of 
indicator upstream of an area sensed by the optical sensor. 

32. The method of Claim 26, wherein the liquid characteristic is blood 
hematocrit. 



33 . The method of Claim 26, wherein optically sensing the liquid characteristic 
change includes obtaining a value proportional to blood hematocrit in the conduit. 

^ \^ V 5 ^ °0&w) The method of Claim 1 , further comprising measuring to identify one of the 

* 1 — ie and the known time; / (^W^ 

35. (New) The method of Claim 11, further comprising determining the knownjUwra^. 




by measuring. 




36. (New) The method of Claim 20, whereinonc of the known volume and the known 



time is determined by measuring. 

37. (New) A method for determining an initial blood flow rate in a conduit, 
comprising: 

(a) determining the initial blood flow rate Q, corresponding to at least one of the 
following and an analogous relationships: 



Q = 



u J 



f&hu AhdY 
[ hut ~ hdi J 



APu 



®~ ( APd 

^Pd-Pven Pu-Part 



where Q ( is the introduced volume during the introduced time; 
AQ<j = Qdi - Qdi 
AQ« - Qm - Q u ; 

13 



Received from < 716 232 2152 > at4/1/02 5:42:19 PM [Eastern Standard Time] 





APR-01-2002 HON 05:45 PM HARTER, SECREST & EMERY 



FAX NO. 716 232 2152 



P. 18/18 



Harter, Secrest & Emery m> 

ATTORNEYS AT t- *W 



Q d is the flow rate downstream of an introduction point of Qu 
Q u is the flow rate upstream of an introduction point of Qu 

d is the relative change in a flow corresponding parameter from an upstream volume 
injection; 

C bu is the relative change in a flow corresponding parameter from a downstream volume 
injection; 

AV U is a change corresponding to an upstream blood velocity; 
AV d is a change corresponding to a downstream blood velocity; 
V u is an upstream blood velocity; 
Vd is a downstream blood velocity; 

bu is a concentration of indicator measured at an upstream sensor; 
hd is a concentration of indicator measured at a downstream sensor; 
Ahu = hui-hu; and 
Ahd = hdi-hd. 

38. (New) A method for determining an initial blood flow rate in a conduit, 
comprising: 

(a) deterrnining the initial blood flow rate Q, corresponding to an introduced flow 
rate to the initial flow rate. 
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